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1
SPECIMEN CONTAINER

BACKGROUND

1. Technical Field

This invention relates generally to a container with a seal-
ing lid, and more particularly to a specimen container having
a lid with a conically shaped interior and an audible locking
mechanism.

2. Background Art

Liquids such as biological samples are often collected dur-
ing medical procedures and testing. These liquids are gener-
ally collected in a container. A lid is then attached to the
container so that the liquid can be transported or stored.

The design of containers and closures suitable for use in
these medical procedures can be troublesome. To be effective,
the seal between container and lid must be reliable, water-
tight, and air tight. In many procedures, the possibility of even
a small amount of the liquid leaking from the container is
unacceptable.

To further complicate matters, containers carrying biologi-
cal samples are often exposed to varying environmental
forces. For example, during transport or storage specimen
containers may be exposed to varying exterior pressure, vary-
ing internal pressure, and varying temperature. For example,
in some applications the specimen stored within the container
may cause the internal pressure within the container to create
a pressure differential. Similarly, some transport modes can
create pressure differentials from the exterior of the container.
Further, the integrity of the seal between container and lid
must remain even under mechanical shock, such as when the
container is dropped. Any of these factors can cause a con-
tainer and lid system to leak.

There is thus a need for an improved container and lid
system that remains leak-proof in a variety of environments.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying figures, where like reference numerals
refer to identical or functionally similar elements throughout
the separate views and which together with the detailed
description below are incorporated in and form part of the
specification, serve to further illustrate various embodiments
and to explain various principles and advantages all in accor-
dance with the present invention.

FIG. 1 illustrates a perspective view of one lid configured
in accordance with embodiments of the invention.

FIG. 2 illustrates a sectional view of one lid configured in
accordance with embodiments of the invention.

FIG. 3 illustrates a side, elevation view of one lid config-
ured in accordance with embodiments of the invention.

FIG. 4 illustrates a perspective view of one container con-
figured in accordance with embodiments of the invention.

FIG. 5 illustrates a perspective view of one container con-
figured in accordance with embodiments of the invention.

FIG. 6 illustrates a side elevation view of one container
configured in accordance with embodiments of the invention.

FIG. 7 illustrates a bottom plan view of one container
configured in accordance with embodiments of the invention.

FIG. 8 illustrates an exploded view of a specimen container
system configured in accordance with embodiments of the
present invention.

FIG. 9 illustrates one mode of transport suitable for con-
tainer systems configured in accordance with embodiments
of the present invention.

Skilled artisans will appreciate that elements in the figures
are illustrated for simplicity and clarity and have not neces-
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2

sarily been drawn to scale. For example, the dimensions of
some of the elements in the figures may be exaggerated rela-
tive to other elements to help to improve understanding of
embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the invention are now described in detail.
Referring to the drawings, like numbers indicate like parts
throughout the views. As used in the description herein and
throughout the claims, the following terms take the meanings
explicitly associated herein, unless the context clearly dic-
tates otherwise: the meaning of “a,” “an,” and “the” includes
plural reference, the meaning of “in” includes “in” and “on.”
Relational terms such as first and second, top and bottom, and
the like may be used solely to distinguish one entity or action
from another entity or action without necessarily requiring or
implying any actual such relationship or order between such
entities or actions. Also, reference designators shown herein
in parenthesis indicate components shown in a figure other
than the one in discussion. For example, talking about a
device (10) while discussing figure A would refer to an ele-
ment, 10, shown in figure other than figure A.

Embodiments of the present invention provide a specimen
container and lid. In one embodiment, the container com-
prises a three or four ounce container suitable for use in
medical procedures. For example, the container can be used
during procedures that collect bodily fluid samples from a
patient.

In one embodiment, the container includes a lid having a
conically shaped interior. Each can be manufactured from a
thermoplastic material such as polypropylene by way of an
injection molding process. The conically shaped interior por-
tion provides a mechanical buttress that ensures that a leak-
proof seal is formed between container and lid. By including
a conical shape, when the lid is coupled to the container,
internal pressures will push the point of the cone outward,
thereby forcing the annular wall of the lid against the cylin-
drical sidewalls of the container. This works to create a more
secure and more leak-proof coupling between lid and con-
tainer.

In one embodiment, the container system includes an
audible locking device that makes a “click” sound so that a
medical professional knows that the lid is securely attached to
the container. In one embodiment, the container and lid
assembly are configured so as to be transportable through a
vacuum transport system.

Turning now to FIGS. 1-3, illustrated therein is one
embodiment of a lid 100 configured to engage a container,
such as a specimen container, in accordance with embodi-
ments of the invention. FIG. 1 illustrates a perspective view,
while FIG. 3 illustrates a side elevation view. FIG. 2 illustrates
a sectional view cut along a diameter of the lid 100. In one
embodiment, the 1id 100 has a diameter of between fifty and
sixty millimeters so as to accommodate coupling to a three or
four ounce container.

The lid 100 includes an annular wall 201 disposed about a
perimeter of the lid 100. The annular wall 201 defines a first
major face 101 that faces outwardly from a side portion of the
lid 100. In one embodiment, lid 100 includes a container
receiving well 202. The container receiving well 202 is a
portion of the lid 100 that has a larger diameter than the
remainder of the lid 100. Where a diameter running from an
inner face 203 of the annular wall 201 were between fifty and
fifty-three millimeters, a diameter running from an inner sur-
face 204 of the container receiving well 202 may exceed the
diameter running from the inner face 203 of the annular wall
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201 by two to five millimeters. Illustrating by way of
example, in one embodiment the diameter running from the
inner surface 204 measures 52.9 millimeters, while the diam-
eter running from the inner surface 204 of the container
receiving well 202 is 55.0 millimeters.

The optional container receiving well 202, where included,
makes it easier to initially align the lid 100 with a container.
Where the central axis of the container and the central axis of
the lid 100 are initially slightly misaligned, the container
receiving well 202 can work as a mechanical stop to “catch”
the lip of the container and help to direct it into the interior
portion 205 of the lid 100.

Where the container receiving well 202 is included, the
exterior 102 of the annular wall 201 will include a stair-step
configured as a skirt disposed at the base of the annular wall.
As shown in FIGS. 1-3, the annular wall includes a first major
face 101 and a second major face 103. The first major face 101
circumscribes the container engagement mechanism dis-
posed on the interior of the annular wall 201. The second
major face 103 circumscribes the container receiving well
202. As shown and described, in one embodiment the perim-
eter measured about the first major face 101 is greater than the
perimeter measured about the second major face 103. A tran-
sitional surface 106 may optionally be disposed between the
first major face 101 and the second major face 103 as well. For
example, the transitional surface may be a straight surface or
a curved surface, such as a curved surface having a 1.0 mil-
limeter radius.

A central surface 104 spans an interior of the lid 100 and
spans an interior region of the annular wall 201. In one
embodiment, which is best viewed in FIG. 2, the central
surface 104 is configured in a conical shape with substantially
flat cone sides 206 tapering from a base portion 207 of the
conical shape disposed adjacent to the annular wall 201 to a
point 208 disposed at an inner portion 105 of the central
surface 104 that is distally located from the annular wall 201.
In one embodiment, the point 208 is disposed at a medial
location along the central surface 104 such that the conical
shape forms a symmetrical cone, or as close as can be
obtained thereto given mechanical tooling and manufacturing
tolerances. In one embodiment, the substantially flat cone
sides 206 are configured to be between one and three milli-
meters thick. For example, a thickness of 2.1 millimeters plus
or minus 0.2 millimeters has been shown to work well in
experimental testing.

For reference, the 1id 100 can be thought of as having a top
side 209 and a “container engaging side” 210. The top side
209 is the side exposed to the environment when the 1id 100 is
coupled to a container, while the container engaging side 210
receives the container and faces the interior of the container
when sealed by the lid 100. In the illustrative embodiment of
FIGS. 1-3, the conical shape is configured to extend from the
annular wall 201 towards the container engaging side 210.
Said differently, as viewed in FIG. 2, the point 208 points
downward, or toward the container engaging side 210, while
the base 207 is located higher along the annular wall 201
above the point 208. In one embodiment, the substantially flat
cone sides 206 sides of the conical shape extend from the
annular wall 201 at an angle 211 between sixty-five and
seventy-five degrees. This results in a conical shape that is
between three and ten millimeters in height 212. In one
embodiment, the height 212 is between nine and ten millime-
ters.

When the 1id 100 is sealed to a container, and pressure is
either removed from the exterior of the system, such as when
the system is transported through a pneumatic vacuum tube,
or is added to the interior of the system, such as by fermen-
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tation of liquids contained within the system, the conical
shape works as a mechanical buttress to improve the seal
between the lid 100 and container. When the point 208 of the
lid 100 is pushed outward, the annular wall 201 is pushed
inward against the container, thereby increasing the integrity
of the seal therebetween. This integrity enhancement can be
increased by the coupling disposed between the central por-
tion 105 and the annular wall 201.

While the central portion 105 can be coupled directly to the
annular wall 201 in one embodiment, in another embodiment
a bridge 213 couples the central portion 105 to the annular
wall 201. In the illustrative embodiment of FIG. 2, the bridge
213 is arched on the top. The interior of the bridge 213
comprises a step 214 and a container lip edge receiving recess
215. In the view shown in FIG. 2, the step 214 is configured as
a convex downward curving surface having a radius of about
2.2 millimeters, while the container lip edge receiving recess
215 is a concave downward curving surface having a radius of
about 2.2 millimeters. When a container engages the lid 100,
the lip of the container is directed into the container lip edge
receiving recess 215. When the conical shape of the central
portion 105 is deflected outward, the step 214 works as a
mechanical stop and presses against the outer portion of the
lid of the container, thereby increasing the integrity of the
seal.

The 1id 100 can be coupled to a container in many ways,
including by way of mechanical locks, snaps, and the like. In
one embodiment, the 1id 100 is configured to be screwed onto
the container to form a hermetic seal. In such an embodiment,
the lid 100 comprises an inclined plane 216 disposed along an
interior portion of the annular wall 201 so as to define a
thread. Experimental testing has shown that dual thread sys-
tems work well in medical applications. Accordingly, in one
embodiment the inclined plane 216 is configured to have a
substantially triangular cross-section so as to engage a
complementary dual thread on the container.

As will be described below, in one embodiment of a con-
tainer system employing the lid 100, the system is configured
to provide an audible “click” when the lid 100 is properly
seated on the container. This audible click can be accom-
plished with a mechanical feature disposed on the 1lid 100 and
a complementary mechanical feature disposed on the con-
tainer, as will be described below.

To provide the audible click, the 1id 100 can optionally
include an audible lock actuation protrusion 217 extending
the inner surface 204 of the container receiving well 202. As
will be shown below, the audible lock actuation protrusion
217 engages a cantilevered audible lock projection on the
container to create a “click” when the lid 100 is sealed to the
container.

In one embodiment, when the lid 100 is coupled to a
container, the resulting system is configured to be transport-
able in a pneumatic vacuum transportation system. In such a
configuration, the diameter of the lid 100 is configured to fit
within the transport tubes of such as system. To help facilitate
such transport, the lid 100 can include a plurality of mechani-
cal walls 107,108,109 extending distally from the second
major face 103 of the annular wall 201 along the first major
face 101. In one embodiment, each of the plurality of
mechanical walls 107,108,109 is substantially parallel with
the others. The plurality of mechanical walls 107,108,109 can
provide assistance in opening and closing a container as they
form a frictional surface between a medical services provid-
er’s hand and the lid 100 as well.

Turning now to FIGS. 4-7, illustrated therein is a container
400 suitable for coupling to a lid (100) to form a specimen
container system in accordance with embodiments of the
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invention. FIG. 1 illustrates a perspective view, while FIG. 3
illustrates a side elevation view. FIG. 2 illustrates a sectional
view cut along a diameter of the container 400. FIG. 4 illus-
trates a bottom plan view of the container 400. In one embodi-
ment, the container 400 is configured to hold between three
and four fluid ounces of liquid. Ilustrating by way of
example, the container 400 may have a diameter of between
forty-four and forty-eight millimeters and a height of between
seventy and seventy-five millimeters.

The container 400 includes a cylindrical sidewall 401 that
extends from a base 701. In one embodiment, the cylindrical
sidewall 401 is modestly tapered, such as by two degrees. For
example, a diameter at a bottom 501 of the container 400 may
be 46.56 millimeters while a diameter at the top 502 of the
container 400 may be 47.6 millimeters. Such a taper can help
the container 400 be extracted from a manufacturing tool.

In one embodiment, a lid engaging stop 503 extends out-
wardly from the cylindrical side wall 401. The 1lid engage-
ment stop 503 works to ensure that the 1id (100) properly seals
with the container 400 by pressing against the bottom portion
of the lid (100).

As noted above, in one embodiment the lid (100) is con-
figured to twist onto the container. Recall that the lid (100)
included an inclined plane (216) that defined a thread. To
engage such a thread, the container 400 can include a corre-
sponding inclined plane 601 defining a thread disposed about
an outer surface of the cylindrical side wall 401 as shown in
FIG. 6. As also noted above, experimental testing has shown
that a dual thread works well in medical applications. Thus, as
shown in FIG. 6, the inclined plane 601 is configured as a dual
inclined plane so as to function as a dual thread system. In the
illustrative embodiment shown, the inclined plane 601 is dis-
posed along the cylindrical side wall 401 opposite the lid
engagement stop 503 relative to the base 701. The inclined
plane 601, in one embodiment, extends about 2.8 millimeters
from the cylindrical sidewall 401.

In one embodiment, the container lip 504 includes a lip
protrusion 604 extending outwardly therefrom. The lip pro-
trusion 604, where included, is configured to seat against the
step (214) of the 1id (100) when the 1id (100) is seated on the
container.

The base 701 may be configured with a stair step inward
protrusion 603 to suit some applications. This stair step
inward protrusion results in the bottom of the base 701 being
narrower than the bottom of the cylindrical sidewall 401.
Illustrating by way of example, the base of the cylindrical
sidewall 401 may have a diameter of 46.56 millimeters, while
the bottom of the base 701 has a diameter of 44.29 millime-
ters.

As noted above, in one embodiment the lid and container
system is optionally configured to provide an audible click
when the lid (100) is properly seated on the container 400.
Recall from above that in one embodiment, the lid (100)
included an audible lock actuation protrusion (217). In one
embodiment of the container 400, an audible lock projection
602 extends outwardly from the cylindrical sidewall 401. In
the illustrative embodiment of FIG. 6, the audible lock pro-
jection 602 is disposed between the lid engagement stop 503
and the inclined plane 601 and adjacent to the lid engagement
stop 503.

In one embodiment, the audible lock projection 602 can be
configured as a cantilever beam that is deflected when
engaged by the audible lock actuation protrusion (217). Upon
deflecting back, the audible lock projection 602 makes an
audible click sound.

In one embodiment, the audible lock projection 602
includes a first edge 605 that extends substantially orthogo-
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6

nally from the cylindrical sidewall 401 and a second edge 606
that extends from the cylindrical sidewall 401 at an obtuse
angle. In one embodiment, the audible lock projection 602
has an outer height 607 of between two and three millimeters,
such as 2.5 millimeters. In one embodiment, the audible lock
projection 602 has a thickness of about 0.40 millimeters.

Turning now to FIG. 8, illustrated therein is an exploded
view of a specimen container system 800 configured in accor-
dance with embodiments of the invention. The specimen con-
tainer system 800 of FIG. 8 includes the lid 100 of FIG. 2 and
the container 400 of FIG. 5. The exploded view of FIG. 8 is
shown as a sectional view with the lid 100 and container 400
being sectioned along their respective diameters.

As described above, the 1id 100 includes a central surface
104 spanning the interior of the 1id 100. The central surface
104 is configured in a conical shape and tapers towards the
container 400 from an outer wall 801 of the 1id 100 to a point
208 centrally disposed along the central surface 104.

The 1lid 100 includes a container engagement mechanism
802, which is configured in this illustrative embodiment as a
screw thread. Accordingly, the container 400 includes a lid
engagement mechanism 803, which in this embodiment is
configured as a dual screw thread that is complementary in
mechanical configuration with the container engagement
mechanism 802. A user seals the lid 100 and container 400
together by twisting the lid 100 so that the container engage-
ment mechanism 802 engages the lid engagement mechanism
803.

The illustrative embodiment of FIG. 8 includes the audible
locking mechanism described above. Specifically, the lid 100
includes the audible lock actuation protrusion 217 and the
container 400 includes the audible lock projection 602. As the
user twists the lid 100 onto the container 400, with the con-
tainer engagement mechanism 802 engaging the lid engage-
ment mechanism 803, the audible lock actuation protrusion
217 will engage the audible lock projection 602 as the lid 100
begins to seat against the lid engagement stop 503. This
engagement causes the audible lock projection 602 to deflect
and snap back, thereby delivering an audible click to the user.
In one embodiment, the audible lock actuation protrusion 217
is disposed along the container 400 so as to deflect back just
as the 1id 100 seats against the lid engagement stop 503.

Once thusly engaged, the lid 100 and container 400 form a
vessel that is suitable for transport in a pneumatic or vacuum
transportation tube system. These systems are well known in
the art, and are in use by banks, retail stores, and medical
facilities alike. Turning now to FIG. 9, illustrated therein is
such a system.

As shown in FIG. 9, a pneumatic tube transport system 900
is used for transporting objects. In one embodiment, the
specimen container system 800 of FIG. 8 is configured such
that the lid (100) and container (400) fit within the vacuum
transportation tube 901. In so doing, the specimen container
system 800 can be transported from one location 905 in the
building to another 902.

Vacuum pumps 903,904 selectively evacuate air from, or
force air into, the vacuum transportation tube 901. In use, a
person places the specimen container system 800 into the
vacuum transportation tube 901. The specimen container sys-
tem 800 is then propelled through the vacuum transportation
tube 901 when the vacuum pumps 903,904 create a zone of
relatively higher pressure on one side of the specimen con-
tainer system 800 than on the other. This may be accom-
plished by creating a zone of negative pressure (e.g. a
vacuum) in front of the specimen container system 800 or by
creating a zone of positive pressure behind the specimen
container system 800. The conical shape ofthe central portion



US 9,211,969 B2

7

(104) of the 1id (100) works as described above to ensure that
the specimen container system 800 remains leak-proof even
under vacuum pressure exerted by the vacuum pumps 903,
904.

In the foregoing specification, specific embodiments of the
present invention have been described. However, one of ordi-
nary skill in the art appreciates that various modifications and
changes can be made without departing from the scope of the
present invention as set forth in the claims below. Thus, while
preferred embodiments of the invention have been illustrated
and described, it is clear that the invention is not so limited.
Numerous modifications, changes, variations, substitutions,
and equivalents will occur to those skilled in the art without
departing from the spirit and scope of the present invention as
defined by the following claims. Accordingly, the specifica-
tion and figures are to be regarded in an illustrative rather than
a restrictive sense, and all such modifications are intended to
be included within the scope of present invention. The ben-
efits, advantages, solutions to problems, and any element(s)
that may cause any benefit, advantage, or solution to occur or
become more pronounced are not to be construed as a critical,
required, or essential features or elements of any or all the
claims. The invention is defined solely by the appended
claims including any amendments made during the pendency
of this application and all equivalents of those claims as
issued.

What is claimed is:
1. A specimen container system, comprising:
a lid comprising a central surface spanning an interior of
the lid, wherein the central surface is configured in a
conical shape comprising substantially flat cone sides in
cross-section tapering from an outer wall of the lid to a
point;
and
a container;
wherein:
the lid comprises a container engagement mechanism
and the container comprises a lid engagement mecha-
nism;

the lid comprises a container engaging side, wherein the
conical shape extends from the outer wall towards the
container engaging side; and

when the conical shape is pushed outward from the
container in response to pressure, the conical shape
pushes the outer wall inward against an outer surface
of the container to increase integrity of a seal therebe-
tween.

2. The specimen container system of claim 1, wherein:

the lid comprises an audible lock actuation protrusion
extending inwardly from the outer wall;

the container comprises an audible lock projection extend-
ing outwardly thereon;

wherein the audible lock projection is configured to audi-
bly deflect when engaged by the audible lock actuation
protrusion.
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3. The specimen container system of claim 1, wherein the
lid is configured to engage the container with a dual thread so
as to form a vessel suitable for transport in a vacuum trans-
portation tube.

4. The specimen container system of claim 1, wherein the
point projects from the outer wall toward the container engag-
ing side.

5. The specimen container system of claim 1, wherein the
point is medially disposed along the central surface.

6. The specimen container system of claim 1, further com-
prising a bridge coupling the central surface to the outer wall.

7. The specimen container system of claim 6, wherein the
bridge comprises a step and a container lip edge receiving
recess disposed on the container engaging side between the
outer wall and the central surface.

8. The specimen container system of claim 1, further com-
prising an inclined plane defining a thread disposed along an
interior of the outer wall.

9. The specimen container system of claim 8, wherein the
inclined plane is configured to engage a dual thread of the
container.

10. The specimen container system of claim 1, further
comprising a container receiving well disposed at a base of
the outer wall.

11. The specimen container system of claim 1, further
comprising an audible lock actuation protrusion extending
from an interior of the outer wall.

12. The specimen container system of claim 1, wherein the
lid has a diameter configured to fit within a vacuum transpor-
tation tube.

13. The specimen container system of claim 1, wherein the
conical shape is between three millimeters and ten millime-
ters in height.

14. The specimen container system of claim 1, wherein the
substantially flat cone sides of the conical shape extend from
the outer wall at between sixty-five and seventy-five degrees.

15. The specimen container system of claim 1, the con-
tainer comprising:

a cylindrical side wall extending from a base;

a lid engagement stop extending outwardly from the cylin-

drical side wall;

an inclined plane defining a thread disposed about a surface

of the cylindrical side wall opposite the lid engagement
stop relative to the base; and

a cantilevered audible lock projection extending from the

outer surface between the lid engagement stop and the
inclined plane.

16. The specimen container system of claim 15, wherein
the cantilevered audible lock projection comprises a first edge
extending substantially orthogonally from the outer surface
of'the cylindrical side wall and a second edge extending at an
obtuse angle from the outer surface of the cylindrical side
wall.

17. The specimen container system of claim 16, wherein
the cantilevered audible lock projection is disposed adjacent
to the lid engagement stop.
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